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In the present paper, the collapse behaviors of rectangular tubes subjected to pure bending are investigated using the
finite element method. Such bending collapse has been investigated extensively. These studies have revealed the existence
of two types of collapse. The first type is a collapse due to buckling at the compression flange, and the second type is a
collapse due to plastic yielding at the flanges. Moreover, another type of collapse exists. For a rectangular tube in which
the web is wider than the flange, collapse due to buckling occurs at the compression web. In the present paper, previous
evaluation method of the maximum moment is refined, and systemized evaluation method is proposed. The validity of
this method is verified through comparison with the numerical results obtained by FEM under various conditions.
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Fig. 2 Schematic representation of axial stress distribution proposed by Kecman(3): (a) σbuc a < σY ; (b) σbuc a  2σY
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AB, CD, DA : Fixed z displacement
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Fig. 3 (a) Analyzed model of plate subjected to compression and bending by Rusch(7) (b) Axial compression
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Fig. 4 Axial stress distribution in the case of σbuc a  σY and?(a) σbuc b  σY?(b) σbuc b > σY
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Fig. 5 Axial stress distribution in the case of σbuc a  2σY and : (a) σbuc b  σY ; (b) σbuc b  2σY
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Fig. 6 Axial stress distribution in the case of σY < σbuc a < 2σY and σbuc b  2σY
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Fig. 7 Comparison between present FE analysis and present method: (a) for b=a=1 ; (b)for b=a=3






























































Fig. 9 Comparison between present FE analysis and present method for axial stress distribution with
a=50mm, b=150mm and t=0.6mm
7
?? FEM?????????????????????????????????FEM??????????


















(1) Kecman,D., ”Bending collapse of rectangular and square sectiontubes”, International Journal of Mechanical Sciences, Vol.25,
(1983), pp.623-36.
(2) Kim, T. H., Reid, S. R., ”Bending collapse of thin-walled rectangular section columns”, Computers and Structures, Vol.79, (2001),
pp.1897-1911.
(3) Lu, G., Yu, T. X., Energy absorption of structures and materials, (2003),Section 5, Crc Pr I Llc.
(4) ???????????”??????????????????????”?????????? A ?, Vol.76, No.761
?2010?, pp.26-33.
(5) ????????????????”?????????????????”?????????? A ?, Vol.74, No.740
?2008?, pp.520-527.
(6) A. Rusch, J. Lindner, ”Remarks to the Direct Strength Method”, Thin-Walled Structures, Vol.39, (2001), pp.807-820.
(7) A. Rusch, J. Lindner, ”Application of level 1 interaction formulae to class 4 sections”, Thin-Walled Structures, Vol.42, (2004),
pp.279-293.
(8) M.R. Bambach, ”Local buckling and post-local buckling redistribution of stress in slender plates and sections”, Thin-Walled
Structures, Vol.44, (2006), pp.1118-1128.
(9) Winter G., ”Commentary on the 1968 edition of the specification for the design of cold-formed steel structural members”, New
York: American Iron and Steel Institute, (1970).
(10) Karman, V.T., Sechler, E.E. and Donnell, H.L., ”Strength of thin plates in compression”, Trans ASME, Vol.54, (1932), pp.53-57.
8
